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Description 

[0001] The present invention relates to an apparatus 
for depositing fibres on a wire by producing a substan- 
tially plane fibrous web on the wire, said apparatus being 
provided with at least one distributor which comprises a 
housing, means for supplying fibres, and at least two 
parallel rows of impellers, which rotate, when in use, 
mounted on axles which are substantially perpendicular 
to the wire, said impellers being situated between the 
supply means and a net behind which the wire is pro- 
vided in such a manner that the fibres will flow from the 
supply means via the impellers and the net to the wire. 
[0002] In the production of napkins and new sanitary 
products, especially sanitary towels for women and in- 
continent persons, the possibilities of producing in- 
creasingly thin products have increased in recent years. 
The consumers of course demand that these napkins or 
sanitary towels have the same absorbency as the pre- 
viously known, more solid products. Therefore, it is es- 
sential to maintain a homogeneous product quality as 
the product is more optimized in thickness than it was 
previously. For the manufacture of products of the 
above-mentioned type, the web is subsequently cut into 
narrow strips which are used in the final products. The 
manufacturer of such final products demands that the 
strips cut from the web have a homogeneous thickness 
in order to secure homogeneous product quality. The 
homogeneous product quality is vital to the properties 
of the products in subsequent treatment, but also in or- 
der to secure that the products will occupy the very same 
volume when packed and not more or less of the pack- 
aging volume for the same amount of products. 
[0003] GB 2,008,638 discloses such an apparatus 
with several, preferably four, parallel rows of rotating im- 
pellers. The rows form a 90° angle on the axis along 
which a wire below extends, and each of the rotating 
impellers rotates in its own section of the distributor. A 
net is situated between the impellers and the wire. This 
causes a sausage-shaped body of fibres to be formed 
between the parallel rows, the fibres falling or being 
sucked gradually from said body down through the net 
and onto the wire. It appears, however, that problems 
arise related to keeping a homogeneous thickness pro- 
file over the fibrous layer formed on the wire. 
[0004] SE 467,740 discloses an apparatus that seeks 
to remedy the above problem. The apparatus used cor- 
responds to the apparatus disclosed in the above-men- 
tioned British publication. The difference consists in the 
use of a special net with different mesh sizes. The mesh 
size is larger under the impellers as it has been found 
that the fibrous layer formed on the wire, especially in 
the area below the centre of the impellers, will be thinner 
than elsewhere in the fibrous layer. The disadvantage 
of the manner in which the Swedish publication seeks 
to achieve a homogeneous thickness of the fibrous layer 
on the wire is that it is difficult and involves big expen- 
ditures to produce the nets with different mesh sizes. 



Furthermore, it is necessary to use different nets de- 
pending on the types of fibres used for the production 
of the fibrous layer, and similarly the choice of mesh siz- 
es depends heavily on the size and the density of the 
5 fibres. 

[0005] As it appears from the above, using the prior 
art apparatuses discussed above, it has previously been 
difficult to maintain a sufficiently homogeneous product 
quality because the fibrous layer formed on the wire 
does not possess the homogeneity of thickness that is 
required. This has caused the products within the same 
production line to fail to have the same properties. Be- 
sides, the non-homogeneous thickness of the products 
has had the disadvantage that the product packaging, 
which has also been optimized along with the optimiza- 
tion of the products, is bigger than necessary in some 
cases and too small in other cases. 
[0006] Thus, it is the object of the present invention 
to minimize the above-mentioned disadvantages and 
provide an apparatus for the production of a fibrous web 
on a wire in which the layer thickness is homogeneous 
throughout the web. 

[0007] This is achieved by an apparatus of the afore- 
mentioned type which is characterized in that the axis 
of the axles of succeding impellers in successive rows 
of impellers are provided along a curve with tangents 
forming an angle larger than 0° and lesser than 90° th 
the direction of motion of the wire. 
[0008] With this apparatus it is possible to achieve 
considerable improvements of the thickness variation 
across the fibrous web formed on the wire. Improve- 
ments are achievable at a factor of 2 to 5. Whereas pre- 
viously it was possible to achieve thickness variations 
of +/- 5 % without the use of especially produced nets, 
with the apparatus according to the present invention it 
is now possible to reduce the thickness variation to + /- 
1 %. 

[0009] The apparatus according to the present inven- 
tion is designed in such a manner as to avoid that the 
centres of the impellers are situated along a curve par- 
allel to the direction of motion of the wire. In this manner 
it is subsequently minimized that nonhomogeneity oc- 
curs in the layer thickness of the fibrous web formed on 
the wire. 

[0010] Sausage-shaped bodies of fibres formed be- 
tween the parallel rows of rotating impellers will still be 
present as in the prior art. In most cases this is a pre- 
condition for the formation of a fibrous layer with a ho- 
mogeneous thickness. Unlike the prior art apparatuses, 
however, the longitudinal axis of the sausage-shaped 
bodies forms an angle on the direction of motion of the 
wire. This means that any systematic imperfections in a 
sausage-shaped body, which are reproduced in each of 
the sausage-shaped bodies formed between the re- 
55 spective rows of rotating impellers, may indeed be 
present in the same location relative to the impellers and 
the sausage-shaped bodies, but not relative to the wire 
on which the fibrous layer is formed. 



15 



20 



25 



30 



35 



40 



45 



2 



3 



EP 0 616 056 B1 



4 



[0011] According to a preferred embodiment, the ro- 
tating impellers are situated in the same plane, however 
with overlapping sweeping zones. This is achieved by 
letting the impellers be displaced at an angle with each 
other in such a manner that, during rotation, the individ- 5 
ual parts of an impeller will in turn enter the space be- 
tween the individual parts of a corresponding adjacent 
impeller like gear wheels, however without the impellers 
touching each other. This embodiment reduces the sys- 
tematic imperfection which occurs in the space between 10 
the individual impellers since that space does not exist. 
[0012] In order to minimize any further imperfections, 
several distributors, preferably two, may be used ac- 
cording to the preferred embodiment. This increases the 
production capacity of the apparatus. In apparatuses is 
with several distributors, it is further possible to deposit 
different types of fibres in the same web on the wire. The 
distributors of an apparatus with several distributors 
may be identical and comprise the same number of rows 
of impellers and be directed in the same direction so that 20 
they form the same angle with the wire. Alternatively, 
however, the distributors may be different with different 
numbers of impeller rows with different impeller types, 
and similarly they may be directed in different directions 
in order to form different angles with the wire. 25 
[0013] In order to prevent the fibrous web deposited 
on the wire from having less thickness in the edge areas 
than in the middle, the distributor is equipped with a 
shield. This shield is designed in such a manner that 
only some of the fibres supplied to the distributor will be 
transmitted through the net. Only those fibres that are 
supplied to the part of the distributor located over the 
wire will be led through the net whereas the remaining 
fibres which are supplied to the edge areas on each side 
of the distributor are recirculated. 
[0014] The invention will now be described in further 
detail with reference to the attached drawing, in which 

Fig.1 shows a distributor seen from above and tak- 
en at I - 1 in fig. 2, 

Fig. 2 shows the distributor seen from the side, 

Fig. 3 shows an apparatus seen from the side with 
a wire, but without its distributor(s), 

Fig.4 shows an apparatus according to the inven- 
tion with two distributors, seen from above, 

Fig. 5 shows the distributor taken at V- V in fig 1, and 

Fig. 6 shows another embodiment for a distributor 

[0015] Fig. 1, 2 and 5 shows a distributor 1 which is 
designed in such a manner that suction which is applied 
by suction means 22 under a wire 1 2 and under the dis- 
tributor 1 will supply airsuspended fibres through the dis- < 
tributor in order to deposit the fibres in a layer on the 



wire. 

[001 6] Inside the distributor 1 , impellers 2 are mount- 
ed on vertical axles 3, which are seen along these axles 
in the figure. The vertical axles 3 serve as rotation axles 
for the impellers 2 and are arranged in parallel rows 4, 
in the illustrated embodiment seven parallel rows 4 with 
four impellers 2 are provided in each one. The impellers 
2 are rotated by motors 5 which are arranged at each 
row 4. Each of the motors 5 drives one horizontal axle 
6 which drives the impellers 2 via gears 23. As it appears 
from the illustrated embodiment, the impellers 2 consist 
of two halves 2' and 2" on either side of the rotation axles 
3. Alternatively, the impellers 2 could consist of three or 
more parts arranged symmetrically around the axles 3. 
The impellers 2 in each row 4 form a 90° angle with the 
adjacent impeller, so that a certain reciprocal constella- 
tion of the impellers will occur for every four rows. The 
impellers 2 in each row 4 rotate in the same direction, 
but in the opposite direction of the impellers in an adja- 
cent row. Furthermore, the impellers 2 in each row are 
arranged in such a manner that the zones swept by the 
impellers overlap. The impellers are preferably ar- 
ranged in the same plane, however they might also be 
arranged in different planes, possibly combined with dif- 
ferent impeller designs. 

[0017] Immediately above the plane in which the im- 
pellers rotate, along an edge 7 of a total area A of zones 
B which are swept by the impellers 2 in each row 4, are 
inclined plates 8 which lead the fibres from above down 
towards the impellers 2. Said inclined plates 8 form a 
vague funnel-shape above the impellers. In the area C, 
between the two rows 4 of rotating impellers 2 and under 
the inclined plates 8, a sausage-shaped body of fibres 
is formed during the rotation of the impellers. It is from 
this body of fibres that the fibres fall or get sucked down 
through a net 24 and onto the wire 12. 
[0018] Fig. 2 shows the distributor 1 seen from the 
side. The distributor 1 comprises a housing 9 which sur- 
rounds the impellers 2. The distributor 1 is provided with 
control means 10 for adjusting the distance of the dis- 
tributor in relation to the rest of the apparatus. The net 
24 is inside the distributor 1 situated in a plane P. The 
plane which is swept by the impellers 2 is situated im- 
mediately above the plane P. 

[001 9] The fibres are supplied to the upper part of the 
distributor through a duct 21 . 

[0020] Fig. 3 shows part of an apparatus with a wire 
12 but without distributor(s). The apparatus comprises, 
inter alia, a frame 13 which consists" of several girders. 
The upper girders 13* are intended for support of the 
distributor by means of the control means 10 (see fig. 
2). The wire 12 extends as an endless band around fixed 
rolls 14 which rest on lower girders 13". In order for the 
wire 12 to be continuously kept stretched, in addition to 
the fixed rolls 1 4 the apparatus comprises a roll 1 5 load- 
ed by a spring or other flexible means and keeping the 
wire taut. 

[0021] Beneath the wire 12 in the entire apparatus a 
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suction device 22 will be mounted which sucks air- 
suspended fibres from the distributor, down past the im- . 
pellers, down through the net and onto the wire. In that 
end of the apparatus where the final fibrous web runs 
out, said web is removed from the wire and transmitted 
for further treatment. 

[0022] Figure 4 shows an apparatus according to the 
invention. Two distributors 1' and 1" are arranged above 
the wire (not shown). In the shown embodiment the ro- 
tating axis of axles 3 of the impellers 2 in the same row 
4 are disposed in parallel planes coincident with the par- 
allel rows 4. Furthermore, the rotation axis of axles of 
the impellers in different rows are also disposed in par- 
allel planes coincident with straight curves 16 which ex- 
tend perpendicularly to the rows 4. However, it would be 
possible to arrange the impellers in such a manner that 
the parallel rows 4 in which the impellers 2 are disposed 
form angles in relation to the direction of motion D of the 
wire 12. The tangents of the straight curves 16 or the 
tangents of the curves 16 with the arbitrary geometrical 
shape forms in each point angles and, respectively, in 
relation to the direction of motion of the wire. The angle 
or that is formed may be larger than 0° and lesser than 
90°, preferably however larger than 0° and lesser than 
1 5°. The two distributors 1 ' and 1 " are provided with sev- 
en, respectively five, rows 4 of impellers 2, which are 
arranged in such a manner that they cover an equally 
big width b of the apparatus. 

[0023] In fig. 1 the seven parallel rows 4 of impellers 
2 are extending at a right angle to the side walls 25 of 
the housing 9. Said side walls are in this case forming 
the angle on the direction of the motion D of the wire 12 
whereby the rotating axis of the impellers in the rows 4 
simultaneously will be arranged on straight lines forming 
the same angle on the direction of the motion D. 
[0024] In fig. 6 the side walls 25 of the housing 9 ex- 
tends parallel with the direction of motion D of the wire 
12 and the seven parallel rows 4 of impellers 2 are stag- 
gered in the housing 9 in such a way that the rotating 
axis of the impellers in the rows 4 will be arranged on 
straight lines forming the angle on the direction of motion 
D. This embodiment gives the apparatus as a hole a fin- 
er design than the embodiment shown in fig. 1 and still 
another advantage is that the construction shown in fig. 
6 can be used expediently for conversion of an existing 
prior art apparatus to an apparatus according to the in- 
vention. 

[0025] In the figures, all the impellers 2 are illustrated 
as having the same dimensions so that the zone B which 
is to be swept by the impellers is equally big and has the 
same diameter. Alternatively, the impellers 2 may have 
different dimensions and different shapes so that the di- 
ameter of the zone to be swept is different for different 
impellers. The combination of the diagonal distributors 
1* and 1", the overlapping impellers 2 in each row 4 and 
the distributors with different numbers of rows but cov- 
ering the same width b, achieves the object of minimiz- 
ing systematic imperfections so that the thickness of the 



fibrous web formed on the wire 12 becomes very homo- 
geneous. 

[0026] The apparatus according to the invention con- 
sists to a great extent of known components, however 
5 it is the combination of those in a new manner that re- 
sults in the substantial improvement of the quality of the 
final product. The embodiments illustrated in the figures 
are not to be considered as limitations of the present 
invention. 

10 [0027] In the illustrated embodiments, the apparatus 
according to the invention has been described with re- 
gard to the fact that the apparatus will primarily be used 
with the wire in a horizontal plane and the impellers ro- 
tating around vertical axis. However, it is also possible 

15 to use the apparatus more or less inclined. 



Claims 

20 1. An apparatus for depositing fibres on a wire (12) by 
producing a substantially plane fibrous web on the 
wire, said apparatus being provided with at least 
one distributor (1) which comprises a housing (9), 
means (21) for supplying fibres, and at least two 

25 parallel rows (4) of impellers (2), which rotate, when 
in use, mounted on axles (3) which are substantially 
perpendicular to the wire (12), said impellers (2) be- 
ing situated between the supply means and a net 
behind which the wire (12) is provided in such a 

30 manner that the fibres will flow from the supply 
means via the impellers (2) and the net to the wire 
(12), characterized in that the axis of the axles (3) 
of succeeding impellers (2) in successive rows (4) 
of impellers are provided along a curve (16) with 

35 tangents forming an angle larger than 0° and lesser 
than 90°with the direction of motion (D) of the wire 
(12). 

2. An apparatus according to claim 1, characterized 
40 in that the angle is larger than 0° and lesser than 

15°. 

3. An apparatus according to claim 1 or 2 in which the 
impellers (12) rotate in a horizontal plane when in 

45 use and in which the impellers comprise at least two 
identical impeller blades (2', 2"), characterized in 
that the zones (b) which are swept by impellers (2) 
in the same row (4) overlap. 

so 4. An apparatus according to any of the preceding 
claims, characterized in that the zones (b) which 
are swept by the impellers (2) have different diam- 
eters. 

55 5. An apparatus according to any of the preceding 
claims, characterized in that the rotating axis of ax- 
les (3) of succeding impellers (2) in successive rows 
(4) of impellers are provided along curves (16) of an 
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arbitrary geometrical shape. 

6. An apparatus according to any of the preceding 
claims, characterized in that the impellers (2) of 
several rows (4) rotate in the same plane and that 
the zones (b) which are swept by impellers (2) of 
different rows (4) overlap. 

7. An apparatus according to any of the preceding 
claims, characterized in that said apparatus is pro- 
vided with control means (10) for adjusting the dis- 
tance of the distributor (1 ) in relation to the wire (12), 
and control means for adjusting the angle of the dis- 
tributor ( 1 ) and of the angles of the tangents of the 
curves (16) with the direction of motion (D) of the 
wire ( 12). 

8. An apparatus according to any of the preceding 
claims and of the type which is provided with several 
distributors, characterized in that the angles of the 
tangents of the curves (16) with the direction of the 
motion (D) of the wire (12) may in one distributor 
(V) optionally form an angle (cc) which is different 
from the angles (y) of the tangents of the curves (16) 
with the direction of motion (D) of the wire (12) in 
one or more of the other distributors (1"). 

9. An apparatus according to any of the preceding 
claims and of the type which is provided with several 
distributors, characterized in that the distributors 
(1\ 1") are provided with different numbers of rows 
(4) of impellers (2) compared to each other. 



Patentanspruche 

1. Vorrichtung zum Anordnen von Fasern auf einem 
Draht (12) durch Herstellen eines im wesentlichen 
planen Fasergewebes auf dem Draht, wobei die 
Vorrichtung mit wenigstens einem Verteiler (1), der 
ein Gehause (9) umfafit, einer Einrichtung (21) zum 
Zufuhren von Fasern und wenigstens zwei paralle- 
len Reihen (4) von Rotoren (2) ausgestattet ist, die 
im Betrieb auf Achskorpern (3) rotieren, die im we- 
sentlichen senkrecht zu dem Draht (12) sind, wobei 
die Rotoren (2) zwischen derZufuhreinrichtung und 
einem Netz angeordnet sind, hinter dem der Draht 
(12) so bereitgestellt wird, daft die Fasern von der 
Zufuhreinrichtung uber die Rotoren (2) und das 
Netz zu dem Draht (12) stromen, dadurch gekenn- 
zeichnet, dafi die Achsen der Achskorper (3) auf- 
einanderfolgender Rotoren (2) in aufeinanderfol- 
genden Reihen (4) von Rotoren entlang einer Kurve 
(16) mit Tangenten bereitgestellt sind, die mit der 
Bewegungsrichtung (D) des Drahtes (12) einen 
Winkel grofier als 0° und kleiner als 90° bilden. 

2. Vorrichtung gemafi Anspruch 1, dadurch gekenn- 



zeichnet, dafi der Winkel grolier ais 0° und kleiner 
als 15° ist. 

3. Vorrichtung gemafi Anspruch 1 pder 2, bei der die 
Rotoren (12) bei Verwendung in einer horizontalen 
Ebene rotieren und bei dem die Rotoren wenigstens 
zwei identische Rotorblatter (2\ 2") umfassen, da- 
durch gekennzeichnet, dafi sich die Bereiche (B) 
uberlappen, die von Rotoren (2) in dergleichen Rei- 
he (4) uberstrichen werden. 

4. Vorrichtung gemafi einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, das die Berei- 
che (D), die von den Rotoren (2) uberstrichen wer- 
den, unterschiedliche Durchmesser aufweisen. 

5. Vorrichtung gemafi einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafi die Rotati- 
onsachsen der Achskorper (3) aufeinanderfolgen- 
der Rotoren (2) in aufeinanderfolgenden Reihen (4) 
von Rotoren entlang Kurven (16) beliebiger geome- 
trischer Form bereitgestellt sind. 

6. Vorrichtung gemafi einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafi die Rotoren 
(2) mehrerer Reihen (4) in der gleichen Ebene ro- 
tieren und dafi sich die Bereiche (B) uberlappen, 
die von Rotoren (2) unterschiedlicher Reihen (4) 
uberstrichen werden. 

7. Vorrichtung gemafi einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafi die Vorrich- 
tung mit einer Steuereinrichtung (10) zum Einstel- 
len des Abstandes des Verteilers (1) im Verhaltnis 
zu dem Draht (12) und einer Steuereinrichtung zum 
Einstellen des Winkels des Verteilers (1) und der 
Winkel der Tangenten der Kurven (16) mit der Be- 
wegungsrichtung (D) des Drahtes (12) ausgestattet 
ist. 

8. Vorrichtung gemafi einem der vorhergehenden An- 
spruche und von dem Typ, der mit mehreren Ver- 
teilern ausgestattet ist, dadurch gekennzeichnet, 
das die Winkel der Tangenten der Kurven (16) mit 
der Bewegungsrichtung (D) des Drahtes ( 1 2) bei ei- 
nem Verteiler (V) optional einen Winkel (a) bilden 
konnen, der sich von den Winkeln (y) der Tangenten 
der Kurven (16) mit der Bewegungsrichtung (D) des 
Drahtes (12) bei einem oder mehreren der anderen 
Verteiler (1") unterscheidet. 

9. Vorrichtung gemafi einem der vorhergehenden An- 
spruche und von dem Typ, der mit mehreren Ver- 
teilern ausgestattet ist, dadurch gekennzeichnet, 
das die Verteiler (V, 1") verglichen miteinander mit 
unterschiedlichen Anzahlen von Reihen (4) von Ro- 
toren (2) ausgestattet sind. 
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Revendications 

1 . Dispositif pour deposer des fibres sur un cable (12) 
en produisant une toile fibreuse sensiblement plane 
sur le cabte, ledit dispositif etant pourvu d'au moins 
un distributeur (1) qui comprend un bottler (9), des 
moyens (21) d'alimentation en fibres, et au moins 
deux rangees paralleles (4) de rotors (2), qui tour- 
nent, en utilisation, en etant montes sur des arbres 

' (3) sensiblement perpendiculaires au cable (12), 
lesdits rotors (2) etant disposes entre les moyens 
d'alimentation et un filet derriere lequel le cable (12) 
est dispose de telle sorte qu'il chemine depuis les 
moyens d'alimentation vers le cable (12) via les ro- 
tors (2) et le filet, caracterise en ce que les axes des 
arbres (3) de rotors (2) successifs dans des ran- 
gees (4) successive s de rotor sont disposes le long 
d'une courbe (16) avec des tangentes formant un 
angle superieur a 0° et inferieur a 90° par rapport a 
la direction de deplacement (D) du cable (12). 

2. Dispositif suivant la revendication 1 , caracterise en 
ce que Tangle est superieur a 0° et inferieur a 15°. 

3. Dispositif suivant la revendication 1 ou 2, dans le- 
quel les rotors (12), en utilisation, tournent dans un 
plan horizontal, et dans lequel les rotors comportent 
au moins deux pales de rotor identiques (2', 2"), ca- 
racterise en ce que les zones (b) balayees par les 
rotors (2) d'une meme rangee (4) se chevauchent. 

4. Dispositif suivant i'une quelconque des revendica- 
tions precedentes, caracterise en ce que les zones 
(b) balayees par les rotors (2) presentent des dia- 
metres differents. 

5. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que les axes 
de rotation des arbres (3) de rotors successifs (2) 
dans des rangees successives (4) de rotors sont 
disposes suivant des courbes (16) de forme geo- 
metrique arbitraire. 

6. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que les rotors 
(2) de plusieurs rangees (4) tournent dans le meme 
plan et que les zones (b) balayees par les rotors (2) 
de rangees differentes (4) se chevauchent. 

7. Dispositif suivant I'une quelconque des revendica- 
tions precedentes, caracterise en ce que ledit dis- 
positif est pourvu de moyens de commande (10) 
pour regler la distance du distributeur par rapport 
au cable (12), et des moyens de commande pour 
regler Tangle du distributeur (1) et les angles des 
tangentes aux courbes (16) avec la direction de de- 
placement (D) du cable (12). 



8. Dispositif suivant Tune quelconque des revendica- 
tions precedentes et du type comportant une plura- 
lity de djstributeurs, caracterise en ce que les an- 
gles des tangentes aux courbes (16) avec la direc- 

5 tion de deplacement (D) du cable (12) peut former, 
dans un distributeur (V), un angle (a) qui est diffe- 
rent des angles (y) des tangentes aux courbes (16) 
avec la direction de deplacement (D) du cable (12) 
dans Tun ou plus des autres distributees (1"). 

10 

9. Dispositif suivant Tune quelconque des revendica- 
tions precedentes et du type comportant une plura- 
lity de distributeurs, caracterise en ce que les dis- 
tributees (V, 1") comportent un nombre different de 

15 rangees (4) de rotors (2) Tun par rapport a Tautre. 
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